Introduction
Diving seabirds are important components of many oceanic ecosystems; their abundance, wide distribu? tions, and high metabolic rates place substantial demands on prey populations. However, the underwater foraging behavior of diving seabirds was poorly understood until the recent development of miniaturized microprocessor-based recorders. Use of these devices, which store detailed records of time and depth through? out foraging trips, has greatly increased our knowledge of seabird foraging ecology and revealed some impressive diving capabilities. For example, King and Emperor Penguins (Aptenodytes patagonicus and A. forsteri) can dive to 240-400 m with dive durations exceeding 5-8 min (Kooyman 1989 , Kooyman et al. 1992a ). Common and Thick-billed Murres (Uria aalge and U. lomvia) reach depths of 180 and 200 m, respectively, and the latter species can remain sub? merged for >5 min (Piatt and Nettleship 1985, Croll et al. 1992a ). Recorders have also revealed that max? imum depths and dive durations may not be representative of typical feeding dives. In Thick-billed Murres and several penguin species, mean foraging depths and dive durations are considerably less than maximum values for these parameters (Kooyman 1989, Crolletal. \992a). One remarkable aspect of diving seabirds is their ability to sustain repetitive diving for long periods. Most voluntary diving in pinnipeds is accomplished aerobically using oxygen stored in the lungs, muscle, and blood (Kooyman 1989 ). However, analysis of me? tabolism and oxygen stores in diving seabirds suggests that foraging dives routinely require substantial anaerobiosis. Kooyman (1989) Gender effects. ? Hunting dives averaged 0.5 m deeper for males than females (P = .014; N = 6269 dives by 24 males and 7779 dives by 26 females), but there were no gender differences in dive duration or postdive surface interval (the time between the end of one dive and the beginning ofthe next). We used ANCOVA to test for gender differences in the relationships be? tween depth and duration, and between duration and surface interval. Gender did not influence the rela? tionship between duration and surface interval (P = .34). However, there was a slight but significant gender effect on the relationship between depth and duration. Durations of dives to a given depth averaged slightly longer (?0.8%) for females than for males (P = .006). Since gender differences were small or insignificant, we pooled data from males and females for other analyses.
Performance during hunting dives.?The depth of hunting dives was 26 ? 13m (mean ? 1 sd, range 3-98 m; Fig. 2 ). There was a strong circadian pattern to hunting effort, with a lull between 2200 and 0400 (Fig.  3A, B) . Circadian changes in mean dive depth were significant but small (Fig. 3C ). All dives deeper than 75 m occurred between 0800 and 2100. Foraging effort (bottom time) was broadly distributed with respect to time and depth (Fig. 4) The durations of most hunting dives exceed these limits (Fig. 5) ; mean hunting dive duration (73 s) was 1.07 to 1.6 x ADL. Nevertheless, surface intervals were relatively brief, averaging ?50% of dive duration during hunting bouts (Fig. 7B) . This is similar to the surface interval: dive duration ratio for aerobic dives in Thick-billed Murres (Croll et al. 1992a ), but somewhat greater than that of Weddell Seals (Kooyman et al. 1980) . In both ofthe latter spe? cies the recovery period from long anaerobic dives is longer than dive duration.
It is difficult to understand how Adelies tolerate the prolonged periods of continuous diving typical of for? aging bouts (e.g., Fig. 1C 
